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\zm& * n^ss i <oa« y - k t , 

#jf^ff btizx o\c&^ ir^jymcfeoxm'&ztiz 

tzic fft^m TtmmtiEm&mikXft ic n l t 12 tf 

^ td g & z> msmmm t , 
iftmmfe&m&m kmtem&mm&m tcom^m^m^: 

WIEftl^PSSKttJB^lWIEWifiaSlSdS, mite b v*/H«S£ 

y Ko 



10 [ 95*139] wfamioai«y-KiS9&fES«±tc:ia» 
gi«ttJii:ow(cEis$^ flriasaffittiJiasflfriaK&fflE 

tt-JB-kKiML 8&ttL-CJIi£/££*u ^Jil: i o retell 

[m*isio] m&mmm&m&mtjjfatK arisen 

^>f 51^1 i ^ ^ bfc^^, Hirie^sy 
&mm&mk<Dmc^>xnmmzftz>k%K't^ 

K 0 

cw*isi 2] m&mmy^v v&m&v 

KO-fflI-C&9, BtTfSK^^^y KasfflMEWa*^ 

KAmt£^r>^^WO®±(C?fM^n7t. IS*iSl 2 

40 {gfi^l 4] ^2©I^^f 3 iC^ > Buia^icoy 
- K k mtzmffi&m&m km&h v^^WM i mTfElg 

2©i/-Ki ^5^fE^ i oste k mum 2 i <om 

&Wil&£Xfm2(Dg i fck<Dffik, SfTE— !/ KcoWIEft 
l (-fS«tO—iy Ko 

(W*iai 5} Hufeijg®'?^^ Kasffis© 9 /Sii-^iK^ 
^y K<Z)-aj-C'fe9, luteSc© 1 ?--?' KA5e-KWicjiiR 
50 £*u Btjf£M2(DS^m)iEljc^ , 9'-^ K*B(rlE*ii*. 
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9 , mrfe^ i eo y - F&mnf& i o®iEjg±icm$ 

ft, ■rrix^J:o-CH&SE^i<oaE(e@iBaffiSi^>y- k 

®g5®7i^HirfG^icoy-K^^ , 9. mw.h>'^mm 

/i^iSoTtt|fe^20y — K<tffiiE^2<Z>®iBHI<i:lcM 

* &tk&-t&-? srrf&^s/ mife^iy Kfc£o 

<< *#<m&mz&-t (ABS) irflulEAB 

iosssy-K^fiS$n*Btriasig-efc9. Buffi*? 

est* ftfewsMtfn t z^i~z>®&m&m t , 

flffffist g£t£Ji o> fl£f t.* ffii i- *f l -c m -c & 
o r M ie^^p m iz. *t l r *s ?t ^ fa \=. fa e> ft , mi 

8ftffi@.T£»BStts <t fflrffi4$*n&@ti:JS £<oRm-ffiffiiiij£ 

KttB^BIHESitKttJBiSttU-CEtt^ix. iffiffiia€ft 
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^lE|*43iaBttS±(C3gric$ttfc^2<oa|*y- K££ 
HfS&SflJ: 9 fcffiffifc&ffifciE^#^±Mffi3ilffitefi0> 

20 [ss*iS2 4] BtriEh^/nssMcowffiaEftsisiriEii 

(18*112 5] iWFlES5l<OSS«y-KASfiUffiSte±t-ia 
fliriER3fiffiEttJHA5a5IEIBl<o^«y-Ki: 

30 if 2 OlcfegJcD^i/ Ko 

40 m^m^mk^m^^^m^m^ti^k^ic-t^ 
50 KA58fria=¥+5'^W^B±(^jS!c$^fc* a*i|2 7 
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5 , Arias* 1 <d y — K^Bftsesfs 1 o®*e«±(-^$ 
stress 2 ^ y - k ^ mrfs^ 2 i tc^ 6 ^msss 

■C hu I E t j * '} b ><b 7* - * ^ Ire ffi ft & <t # J- aft te 7* 

1 coigmy — K3Sff2/#£^£HtrfE&^-C-&9, mlf£^7 

[^Of^&sfc^] 
[0 0 0 1] 

(mtj) ssmciiau i$miz&miztzmT— 

[0 0 0 2] 

[tfc&COftfff] ^ajifgfi, TMAGNETIC TUNNEL JUNCTION 
MAGNETORESISTIVE READ HEAD WITH SENSING LAYER AS 
REAR FLUX GUIDEJ b^^j &WcDm^%m#fPFttim% 9 
5 7 7 8 7 # (mSSASa## : AM 9 9 7 1 3 7 ) & 
XO- r SHI ELDED MAGNETIC TUNNEL JUNCTION MAGNETORES 
ISTIVE READ HEADj b^^ 5 9 5 7 

7 8 8^ WmA&m&flr : AM 9 9 7 l 4 9 ) £ B3ii 

[0003] m&L h is*A>m& (mt j ) m^\t. iv^ 
h >-*jvm.mm\c & o -cams* ft*. 2 0^11141 

[0004] mt j^^t^^i L-c^WM^yco*^ 
y • -t?/u<t trti^$ttr#fco mtj>*d • 

S^^ftfe^Tc03^iS^@*-C*SftH6 b # ICMT J 

m^-thz b i o -ewe? s ft,5o h > 
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3ft«tt@<oKfc*-;<>*h (ISffc^ifii) ottJtWCfcB-^ 

ftte % 3£*£ttJg£> 1 fc^liK^- ^ >' h^sg^ 
L X v ^ A>£ ft H[HHEA s jS* ff £ ftT V > & Jf Mti & m 

» (DnTfabf$.2>Zb&Mf%^'Z> 0 V^^fSM<D^ 

o -est* So UfcASo-c, jBioafiBteStt^tr^ • 7 
»i, m2©»attiSrt©a«iEo^fcr>'^ffitis]i:^fcrv 

y hb^frtem-svyftjuK m2(D^m^m<Dm%^~^ 

y -f<z> h>-^^5i^f±, -^cos^ffiM^E— > >- 

"THfe^f^r^fcio-c, >*y • -feyK^2o^»pr^/«c 

[0 0 0 5] fl£-M%$t (MR) -feyttt, tt^PS^^J: 

5K^MR-fe^f-tt, jftS^t-^^— (Ni sl Fe 
is) r-feS^^^Ktttt^^ttK'JctffiSt (AMR) 

40 mmft (m^mm ^xoxm^m^^mit^^i 

[0 0 0 6) mm^Wms 3 9 0 0 6 1 ^ic&mztix 

-s/ K<b L tWSri *>tl5B£iXT^5o. -^MT 
J <J ^ s' K-C'li, i b h > '4 APSfg® i 

50 aS&fifctteii-^-C,- Kco^ffi, t4^MT 
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(ABS) tC*3V--C, BfflLfcSrt0&.lr-*-£o MTJ — 
S / i' t'>'/L"CAB S3rJF5/$f-S<b; AB Sic^ 

>' (Mn) -rttt-ioT AB S 7 s' tT^iT • 7" 

[0 0 0 7] 

&s„ &mMcoB&itfrfrzr$Mt>^c^^^tzm>' 

&S„ 
[0 0 0 8] 

tWffi^W^-t-Sfe*©^] *«W(4, f&jfc£*£^f£ 

J MRtllt^j' K-C&^o ^JafE^r'-Y^ • K ? 
-<^o*ife?fi5flg-r'14, |1.^3SKttJgl±-tcOH(nsta6PA s A 
B SA^^igL-"C*5l9. gS5£iKtf:@0>&*Da£Sfl»4AB 
S fc:*>i^-CBfcti LTi^S,, h v^;u|^if/iOBii®^tSPt 

mj£&8mm<omitxm*. ab sfc*tL-c, 

X7*>r^^3tt®(c*4-u-Ci5l3rsi:o^rfii(c, #£L<t4 

[0 0 0 9] CCOMT J MR§t&9 ^ Kli, MT J 
t5:tii5t'#4. 2o<^@Stig±lct&&[§]&<oS:&H 

— vtmrn. * *u -t^m jt o -c&i&jg ^ <b y - vz-fc l 

[0010] 
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i&WD^mmm) mm^m i MRt 

14, T4*# • K7^y * * 1 2i7-;f-3:-^ 
1 4AS©9f+ft?>n>£:SWl 0 1 1 <t£-a 

tfo SSPl 0 1 1 tt, fj^t * K^^T'SrH 

fill oi/^-i l h<z>mz&m.Zft**Ll}*>ry V 1 3 

* l 2K&jg££;rt„ h*7^y • -e-—^ l 2 
isl(Et4<t5l:^/l 8 Icg/f^T^S, 7*4*2 1 

y K*fctt3Hft3S2 5^/&£*b-C^S 0 £&S&2 5 

So ^7^^'20ft H'JteT — A2 2 <bf*^^>"^3 V 

20 8i#f 2 i 4d&8!£;h,-a^ 

& 0 ■^^-<>->3>'ftS«2 4 14, ^7^^2 0^f 
S 0 x' - Y ^ • K7>T7*0!ftm*, K7^/-^-;M 

y * (4 o — ^ y • > • = ^ ^ • ^e— ^ (vc 

M) t'fe^T^^^ 1 4i5^7^^20^f ^ 

K^sdXWMV) /Wikfy^y K2 5/^7^^^^ 1 6_hC0 

30 9tC^So 

[0 0 1 1 ] M)2f4 > #^-1 1 ^^^^LTt^cS^T 5 

o ^^i-s^^-o-^ 3 24^i9 mm^-r 

4 1 6 7 7 6 5^\C.m^m^l(D^ • f-^-O- 

40 bfc\zffitiZZk&X'%££ b^-fh^-i ¥<V-/^;< 
AoW*Wm%>fajL%>* '»2 5f:J;o-C7^^^ 1 6 
A^&ffliSnfcx— T — A2 2±(CiSfa$^fc^ 
^lElJg^^^i 5rtro{t#*(SJoJ;OSffiaii]!S»cJ:o-c 

? • y- hv^^^m#»-Jpx$nSo «2 5^ 
[o o i 2] mste, mr 3 ^^^ h*$$bvtmn&#~ 

50 y KSP i * a tf ^HSc© 9 /Sii*^ s' K 2 5 Offg 
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fSfSmT-fo^o ^-y K2 5nmn.^w (ABS) &m 
f&-tz>£?\cmte%}%. AB St±SfriE^>Jt -plc^fthS 

1 bB2<D*c* y?MG 2 tcof^&^ftfcMR-lr >'f- 

4 0£-^£f o *>;'7Vlf4, SfcicMH s 

1 £!&2tD:«JSS 2 iOPpmc&^tlTl/^o f^r 
-f.*^* K^Y^T'fi, MRiryt4 0liAMRtyf- 
T'fcSo #&3^S' Kf4, 3 A-® C £ ffeleWi 1 2ir* 

-a^, .:o2^©iiijft^ii i 1 1 3cop^tc^^n, 

%&® ii £ <b 1 £ME® >t PUI2 OflfcflJi- P 2 CO 
ffif-*££;ft-C^So * ^afcttSfc^tc, AB 

^^0=^2 00^^11 P 1 , P2ClK^$$ll, -r*i 
5 0 S&3*&f£*i-* rw^'Sfef^^^ 1 6±<0 

Wf^i5 (EI 2) £ K^TTTHhIISIcJioT 

^s'K2 5li, Kco^2<oigj&® s 

*J\ ^y KT'fe-So t 0 ^— /<^^ -^<y K (Hl^-ti-f) 
T'f4, $ 2 tf>.«® S2ill <Z>«-ffi>t P 1 ttgi]* cD/g 

tO 0 1 3] JW_ktOAMRgrc$t9^;y K£fiB;tfc&2!tt 
^LIS3t4f^#j^ii#v c( ;i,\ ) x^r^ • F?<<-7 

f4, ^WtD^J^'P kTJ?-^^-'?£^tf - k&X 

* t mm* ft J±5£1*ftfe $ ti:fc^fi8tc:«l«r^-5 feoitS 

[0 0 14] :£3g^(4, S3C0§EEi9/§&#^<s' K2 

5 UHotf SMRirVf-4 0Oft;b9 iCffflfSMT J -fe 

[0 0 1 5 J SI 4 14, 13^4 2 £ L "C^.^ $ ftX 1/ ^ 

&tzmXhZ> 0 U7t^o"C, El4^ffi»4AB S h ¥-ff 
-C\ MTJ MRScl&9^j' KOT^f>f /a*S«t 
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[0 0 16] jgU^#MB-3-££. C©MTJ MR 8c© 

Kl02i, ^r+5'7'JiG2<Z>Ttcfe5SlECy— Kl 0 
f^y-Kl 0 2, 1 0 4H<0®«0^^ j^; £ L 
«^fcMT J 1 0 0 >^-atf 4 
[0017] MT JlOOli, Il^fffi#I^^ 5"^ 

1 1 o t. &m h **A<>mmm not, ±as«ffi.** 

1120 tSSSSttLfcSSKte®* ^-/i*3*>3Sfl£tM 1 
10 l Sib'J:^ i 3 2 £-atr 0 

[ooi8] m^ey-Ki 0 2±i:m$jiM-^s 

fsB®^ if ^ 1 1 0 »4, !j - K l 0 2 ±<0->— K® £fc 
14 rfy^i/- hlii 2i, fy^i/- hii 1 2 

jt<D&fam\>kmmm net, twk&whs-® 1 1 6 

±fc^dt$;h,-CK34HKteBi l 6 u -0^5 

r@£ (fixed) j ftfg&®l 1 8t*-^tPo 3*fiStt® 

1 1 8<nm-&*—*>h?iitnm{t%fa\*ffi&v>tt&& 

20 -X-^^^l 3 0(4, Tg^ (free) J ^fc»4 l"J$fcj (se 
nsing) j 3i^t4@ 13 2^:, 1 3 2±tC^$ 

Ii 3 2(4, K3S«tt®lcS;»S^^n-C*3^-f, L^c 

^ ^x^<DMikXfate#gimmiz.mnmi-fttfh htztc 

SSJclHHEi-ftriis-CgfSo f^*a3ifiStt®i 3 2f4, 

EPADejwfc -& t # tc-ecom^:^-^ > h * itnmitjy 

f&I (^Rll 3 3-C(H^£tlT^-5) ^ABS C^AB 
Sf4H4cO^®^*tL-CW^®-C'&5>) iCttlsXmt 

Ftigjg 1 2 O^Th^Eli&jS^.©^*-^^ l^L^caip 

5o H^Kjft® 1 1 8.c0.^b^r?lf4,..AB SfC^L_T 
taii'StEfff^t , ^Jtefe^, (^JtWPl 1 9{cJ;oT 

[0 0 1 9] S4IC(4, ^^Ktt®l 3 2ro«t4S 

^7^11 5 0 £:ffcfc]3fcJKte® 1 3 2fci(/MT J 1 0 
O^^fiii^® A>6#8(iU ^-t"Sjfe^®l 6 0t)i 
.^$^X^6o ^<7«il 5 0(4, BPAnffi-IStdS 

ds^jai^iBte® 1 3 2^Kfb*— >* >'M 3 3 <hP 
D^JCftt^L^n^, CoPtCr^Mi'^MW 
¥*T*&5o *ft&® 16 0*4. Tyu^:^- (AU0 3 ) 
'J4vy# (SiO a ) -C'feSCi^MK, ^^7^ 
^Kffii 1 5 0 ^MT J 1 0 Q&£tJWL%. [i - K 1 0 
50 2, 1 0 4 A»«b»Sfi<jK:#l*H- $ T*»4*> 



(7) 
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3 -ci^^iir^s) tsc <t^r-^ s^cf-^^r-tb 
s.> 3cmbfcfi^-<-rr^ic/i*r t^»aEi-6fc* 

(C, ,*<-TT-X3£l&te/I 1 5 t (fcfcLMltfe 

9, tii&l&ttJI<z>i?£-C*&S> H, ^*n3SJEtt©l 3 
2 COM * t U±T'n£ttixf3&6^\ ^£a3£E£t£Jil 3 
2 T*— J&#j(Cf£ffl£*lSN i ooo-«>- F e <x >CDm^ 
— *>-h (x(1^19) II, C o rs P t 13 C r ia fcifGD 

T^&fKtte 1 5 o t3s-a"fi*sw*a«ttt*t** 10 

€l 5 0<©ff£(l&&3gUBte® 1 3 2<D'pt£< <t*>#j2 
[00 20] -trv^m^c l^, % 1 <7>&% V ~ JL LSUL 
mmmi 20, jfeatmSPgHBtt -i Bi -a ^^ PTfeiHii^ 
Htn$<£> i 9 (c, h > ^^W^B 1 2 0 £i§S h 

A-m^sn, h >*^m.mm 1 2 0 icp^ l -c^tt u 
•t^sia^SHstM 1 1 s tmm&m&m 1 3 zomt 20 

iot, 3 2<OKfl:^lR|ASlHl*5L-C*-|6l 

133, -f^^^0 4co^s^mA i 9^^^-^]^^i^n 
cntaot, 5tfig+t@i 1 8, 1 3 2com%^~ 

ii6 OKJzo-tvwr^&iKte/g 1 5 oKigL&^J: 30 
SteSStf ffe&JBi 6 oJi'WT^ganBteJBi s 

' 0 fc^Scy — Kl 0 2, 1 0 4^f)jfegit5 fl 

[0 0 2 1] MT J 1 0 0 (134) COft&tfjfc 1 *ac0# 
^{cov>raT^f5t^-t--6c MT J 1 0 0(Dmiti--< 

&&fa : t&'i8M&£:1ti-* £i\ S*y-Ki02i L 
Xti&m-tZ 1 0 --5 0 nmOAuJiOll: 5 nmCOT a 
KJS (|g|^ti:-r) *JK^&, U— KJIil, ffi'k& 

(fee) N i si F e ^XV^U" hll 1 2CO tl 40 

1 i) /&s£{£i§^5m*^<b/&£o t>~?\s— bfam 

teJBl 1 2(1, K3fifi£ttJ@l 1 6O^S*ffiii-*-S 0 ig 
^t5V- Fm&&b LTfi, C utek'<D f c ctt£K 
Ta, ^fcli3-5nm©Ta/3^5nmOCu/,ei' 
c0jgcO#fi if So M T J -X^tS^ ^ ^ 1 

10H. lO-2 0nm(OAuil0 2lWTav'-K 
/f ±f^/#S£-t?:£:, 4 n m.(DN iaiFe x 9 / 1 0 n mCO 
F eaoMnao/ 8 nmCON i 8 iFe 19 {^tiX^ixM 1 1 

2 , 1 1.6, 118) A u II — KJI 1 0 2 £g 
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-*"5o 0. 5-2nmCOAlimta^ fclC 

^x^sfcffc-fs w iCiot hy^;H$HI i 2 o £ 

1 2 OAS^^ilSo ±SP€®^^ 1 3 0(15 nm 
ONi-Fe/1 On mOT a <OX ? }' 2 {^il^fi^M 
1 3 2, 1 3 4) T'&So Tall3 4(lfct£3r-r y^ 

m<D&p\£W:tc-f 0 ±.wnm*# y? 1 3 otc, 

-Kl0 4i 2 0 nm(Z>Aui4:Stt$t 

So 

[00 2 2] SffiilM T J 1 0 0 ft&m £Si£;5"fa t-iJTL 
^Sfc*, MT J^<Z>&#ili££ Lt MAKSIM 
l 2 0©fitafc*oT£ffi£;ft,5££fc©#£ftfcv\ > 
U7t^o-C, Kl 0 2, 1 0 4£>ififcOT^jt 

9^ 5/ h*iciottSJ;!9 fcllSA»(ciS< ft9#S e L/tas 
oT, U— K1 0 2, 1 0 4(1, &&<DMR^y KISifi 

ic^(tsip^^<-rs^<t^irffl<-rsc^t ) X'^, 

[0 0 2 3] TUn>m*? -y? 1 1 0H¥?tT'&9, A 

1 2 o 3 h is**m&m 1 2 0 n»^ffi£«swic@i&<* 

ftAS-HfrTT-ifcSo 
[0024] ft#^^3AflS1£J5 1 3 2 H, f^^n^tt^JS 

132t hV^/K^Hii 1 2 0 b<Df^<D^m\^^m^ 
C o^fcliC o (ioo-«) F e cx> ^ 7^ (1 N i <ioo-x> F e x 

(x(l^I6 0) ^6^cP, M 1 3 2W^^I1N i 
aoo-,>Fe, (xlilll 9t'fe4) ^i:'©|6tMOf^ 
Wt'fcio jS?V>C o^TtdCo cioo-»>F e c»>^7hfl 
Ni Cl uo-x)Fe x (x (1^16 0) ^©il^W^-SrcO^ 
y*cD^®C0iE^mt>-f^(l, J! 1 3 2<?VVl^tO 

^g$^So f5#@^»iattJB 1 1 8fl3£<i:LT, h >' 

1 2 0 i:C0^®fcfoSC o^TtliC o 
ooo-,) F e <x 5 ^7t(lN i ooo-»> F e x ( x (l^J 6 0) 
<DW^m& : &1-&sW? N i (,oo-x) F e oo/l^o/& 
So S^ff^-H, Coiaot, ifclift^ffiNi 
cioo-x) re* (xttft60) ^TtHC o Cioo— x> r e <»> 

(x(1^7 0) (CtoT^^^tSo #M<?5J¥$*1 
^l-2nm^iIt'feS 0 ' <7>l&&m<n^Mn.t>-f 
^-(im^cOip-f^^Sgl-^o-C-if n(ci5< ^Si ^ (c 
IWg$nS 0 a 1 1 8 i - F e T'fcS^ 

^, MliN i si F e l9 X'h 9 , ^VW^ N i - F e 
a Of ^ SMt'fe So 

[0 0 2 5] Fe-MngSKttil 1 611, 1 
1 8fC^(tS^^t4TO^^.'^T^L, A 1 2 0 3 (^ 
^ 1 2 0 X 9 'i>i&tfi;ASa i /£9/J^^ N i -Mnl^ 
7til^^ftllOig^-f-SK3^t4il(C©^m^S r i:^s-C 
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-£s* £<bic, ^■^L^^mmmmvn. &&&&&&& 

14/1^-. Co-Pt-Cr^"^\ Co-Cr-Ta^- 
C o - C r C o - S m^^\ Co-Re^ 

& % C o - R u^#\ Co-Ni-X^ (X=Pt, 
Pd, £fci±C r ) /£<tfc o i 1 i%tz.\±l:<rjifc<o5tm 
k<D&&3o£X$, Co-Ni-Cr-Pt^Co-Pt 
- C r - B ft k'&m* /jt Etc if fc3»«tt*W 

[0 0 2 6] ^W*fflSF(-IEI£L, lHl4fC[gl.^-f-SMT J 
IfttMT J 1 0 0<DTfiP^@^3SlKttB$:.-t-^SAS, 

T J m*&, m 4 C^tMT J 1 0 0 

[0 0 2 7] «Mc|g|5 4:#ffiH-S£:, *35W<©*I&*M 
TJ MR^y K<^»El4CDEI(cStL-CSii:/£»f®-Cfco 
-Cf£.*a®2 0 0 £fcteAB StffcW^&2>g\fcE\?F&%% 

5 0tti/T$^bf, MTJ lOOC^ftl, 
SSS^ttJSi:, h ^*AKl£JI<^;&5^£;h,-C^S<> 
j&*n8H&teJil 3 2»±, t^.4snffi2 0 O^fcttAB S joi 
0 I Wffi^fin2 0 3 <kl£iriM-¥ffiKfeS&*n|£fflJ2 0 2 
tttSc [g^3iMU§l 1 8 fit, ^aB2 0 0^P)S 
ifiLfcffiffii&*B2 0 6 £Hfffi»S5 2 0 8 ^rWf^, K3£ 

fcmcm-^mc&z>mmmM2 1 ot, #is&ft2 1 

Gl^r>5'7'I±(:!J-Kl02M 
£*U G2^>j'7'l^y-Kl0 4^«iS2 
^£>5>8i LT^S* G 1 te ^XJ-G 2 , &*P2 0 2,2 0 

6 kfe&m 2 0 0 «t<©W<©®Ja6tt«*«lfe*3Ett3N--C& 

ttABSli, xV.*^ icoglftfe^tc^s/ K£(fcgH-Sfc 

[0 0 2 8] fi£3i^V K^ffifflL-CiMIE^r^r^ 
3/ K<£>£ 9 ftffi&j^MR-trv-tHi, ^&tm$Zi>*T # T * 

n^itfl?^ t Cio-Cft*^ (S^tt, (wtg/ 
2) 0 - s ^^tt^T'^-#-So 5Gt';/ h/'i n 3 *fe>f- 
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<©M!tt#^7;*— g = 2 0 0 nm, t = 5n 
m, fc£0 : /i = l 0 0 0 -CcfeSo -rO^^, 0. 7 

BSi^O. 3 5^-<^n^— h;M£ilLT^S1r>'tf- 

A R/R<£Jflf T'&S 2 0%fi^^cO®iA^MT J M 
Rm®y^-y KT'fi#Jl 2%fc^-fS 0 
[0 0 2 9] S5(c^-f-Sf*Lv^ffiJgfigt?tt, i&ft 
10 ££&J§ 132i!)-Kl04 (DfrftA B S 2 0 0 T'Sffi 
LO^So AB S 2 0 0 SJ: 5l-#o-C^S 

1 8^Wl52 0 6«(C ( to-C, 
ABS 20 0^y K£r 7 ^ fX^L-fc t £ [c£CS "I 
llti^SMT JirViHOM&iSlfcJh^ftS, $^tC % 
@£&f£tt/ll 1 8C0fl£^— 7< >- h4rfcTvjh*^Sfc 

fetcttffl-f-sii^x-** h zs*A>mmst<ttom 1 20 

iSSSlKte® 1 1 6 tiAB S 2 0 O^fe&ilbT^STt 

20 [0 0 3 0] m$ttfo( h't LTOSlfeSSNEteJil 3 2£ 
^P^SSiA^-MT J MR^y KC0f&<^J/£i;£, MT J 

ABSK&©L7t^£9k*£<^S.L<t^-C 
#SC<tT'&S 0 Cfttt, 3 2&m#<< 

KW*S*AB Si^^or^iicLt, AB SK&tfS 
*B^S hy^KiSS2.1 0 £^SfW<iC;fctf Stl<fc9 

oT, hy^/^l ( h J§ 2 1 0 <DtfM) 

AB Sfc**tt5ia3a«tt@<B*BJ: 19 fcJE<-f sr. 

S*fifit*/h$ < S C t iS-C* So ■ MT J ^+-co^ 
S 0 ^-f-^Sit^lPli^-tirSfcfetc, 5 

[0031] i^5^^-r^^L^ii»sr*^, 

SP, -f-ftfe*>H3£3ft«teiB 1 1 8<b h>'^iil 2 
0O-trn^ f no?|f®^:^2 0 8&£rf2 1 

40 itstsw 203 zm-tZo mMtf-t h^mmmm 

14JBWiB»«flJ2 0 8*5 < ta t hv*AKEigSWifi«S:W2 l 

■efcSc Lfc^oT^ i*34iKtt® 1 3 2co^ffi&SlS2 
0 3AS@^3Sfi£ttiil 1 8 40JZ0 1 h>'^A^M 1 2 0 

o-rtim^^®^8ii2 o 8, 2i2&mz_xm&x^ 

^AREM 1 2 0^i«fMtti 1 1 8C0WiB»SP 
lc4atfS«mtt-WIK<iOtS4r^So Ut^ot T -P 9- 
50 ^ ^.*nfii«, h >'^A^m«tc*5(f Si* 
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& ® i£$ £ & x. 5 ids* X m a* 1? n ' ic £ *l ft , 

rfiiJciffitLSfcft, hv^A-^an^jiSArjgos-si** 

1118 ^-rn-rn^WffiiBiSn 2 12, 2 0 8 ttfsl— ^ 

DS_blCfc6a*. g&Mteil 1 3 2 ©Wffij&fiS 2 0 3 

a*. ^®^§n2 12. 20 8cov^-fn^*nffi2 001: 

i£V\#CDWffii&SB£ 9 t,&*Q® 2 0 0^6g$<ft,Tl/->£*§ 

0^*tU-CM^flftO?Jfcn^, ITffi^SlS? 12,20 
8<Z>l/W"ft>M&S9lffi2 0 OtCifiV^co^SlS^JCo-CM^ 
^n^feftr*^-5o L^oT, h>'^Mtfl2 10 
<Z>*ffitft«5 2 1 2^0t5^ttil 1 8CDl$mmt$2 0 

8i9 k^*o® 200 tt&ft@teJ§ 1 3 2 

co&mm&2 0 3&tf£j&ffi2 12J:9 fejg< IcgBg-f- 
6 0 f^K, d.^&KteJg 1 1 S^mmU2 0 8fAh 

>*frmmm 2 1 0 ^s^ap 2 1 2 £ 9 t,R*DB5 2 0 

0lcific^3\ fci.&J&IKteJf 1 3 2 01¥®miS2 0 3 * 
^®^SP2 0 8 X 9 &m< KM-*- So 
[0 0 3 2] glS^rsaU-CEl^LrKWLfcAf^ UV^H 

ffij^ffitftt, h >-*jvmmm i 2 0 comi®#wf^ii 

U #f*U<*4H^»lKttJ@l 1 8 ^OHfrSMbdP i PI — 
y - K 1 0 2 M:E3*«ttJi 1 1 6 jo J:0!@€3S»ttJS l 

[0 0 3 3] RM&m&i&X'K, rrolf^lOU-K 
1 o 2 *a5/£-*-*£teMt3S 1 WiS^ill s 1 xh 0 , 
fg2^^*CMJiS 2ttS&2<£>y — K10 4_klcff^£ 
il5 0 iggSJf S ljoXXfS 2liN i -F e£^£fcW:N 

i-Fe-Co^t'W$il, Mtt-CfeSo UfcA* 
or. ^©tjiSff$it:^, IIISl^IotilwD 

2cou - ki 0 4 tm2commms 2tt&mw&&& 

[0 0 3 4] SiA^MTJ MRSc^^;' KcOJKffcfr 
f«] 6 fa •> L S 1 9 Lto&S £u ffiiA^MT J MR 
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y y-yy-s* • s<&—^mm*7--ysfr&^:X'hh* 1 

oo^^T-fS^iilS^fSti/i 1 1 8&ffi£U t 
? 1 oo^y^-C'MtitiJM&ttB 1 3 2 £@i5£i-6 0 
l*]5fC;jH-£^C, MTJ MRgtS2 9--S' K^j&l^ 

TttBHsHMESS l±(CiE^^S^i:^T'#5o 
[0 0 3 5] EISK^W- £ 5 K~tf> y — K 
Jg 1 0 2 , fcfamfem 116. 1 1 8 , :Jo 

KffiHfc£-£-c h >^^mmm 1 2 o %i&f&-t 

[ciotifet^ y — K4*£Hi, ioo-5 0 0A(D 

MW<C?$^Wt5Ta , Al,Cu,Au,\V, P 

t ft xm* tmmm t+&zizifivz&. &&m\±m 

1 1 6fi, F e -Mn, Ni-Mn, P t - Mn, I r 
-Mn, Pd-Mn/^t', $1* &Jg|*P il^-^ 

7 0- 3 0 0A^fflt'feS o @^^i4iil 1 8»i, 
20 »W^i2 0-1 0 0At'feS, Co^CO^S!^ 

^fi2-2oAt'&i., h > ^mmmtmm 1 2 

0 ©7;P ^ - *> AW.i »i^6*itc fi 5 — 2 0 A 

So 

[0 0 3 6] ii^ti-r^V- hf— ift/^^^7t 

(iaaft^^ hay • ^^^j/-^ y >-^tc^oX, 
co®*f+. 3 9^-frfcg&, l/^h 2 3 0ML-C:iie» 
co©^^'^— vffiili urn 7 tc.-^i-^fM^^^Pii^-f" 
So t2J7figl6co±®!«lT*feSo ^8(c^J:5 
(c, u-^^. h 2 3 0 (; i o tt^i ^ iit v ^.ev ^ 
30 ir> • ^ y y^i:J:o*ciit5o 3tiX'Gl^±(cy 
-KI102, ^Sfi^tt® 116, 1 1 

Z 0 \s i?* hM2 3 0 &&m#}lz\*T y^;' h^r-W^- 

y >?{z£^xtfm£&xs<?->'<Dmm&&mi'. ^ 

l±2oj,6o ^l.i-, S^iSttMl 1 8 CO r^^j % 
•#-ftfc>*>flftiffi*S«I 2 0 6 i:^®M 2 0 8 irora^BEBi 
Zftm-fZ* ^2ic, H^34KttJBl 1 8W»SC2 
0 6, -rJte^ABS^ftfcifiV^fflS^SflSjStL-CSft 

[0 0 3 7] 010 ft^Llgl 1 1 O^igf^^/"^ — 
ILtijiSLfcg, hX*/KSSI£JS 1 2 O^ncST/U^ 
50 1 0 0m h/K0g?^ffi73i: 2 SW/cm^tii 
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[0 0 3 8] &f:i, Ml 2/fcl^ LID 1 3 ic^-f-J: 
gffe&f&teJl 132tU-KSl04 S 
Efe&f&tt® 1 32i2&S#Jfa±N i - F e^&^fcttC 
oiNi-F e^£r£cOr/i8li£T'&9, J¥£ t±N i - 
Fe^i±lO-200A, Col±2-20At'fc5, 
y-Kl04J*y — K10 2^ov--C5St^U7tco>fB]m 

[0 0 3 9] fcr-AH-^ssfflte^tttiSjSli^ 

nhoy.^-;^j?!Jy^CiotIl32, 104 
1132H-KI10 4 — >'IILTI 1 4ft 

hJ§2 4 oj±AS^^^r>^ S / htwt$-Si'i ? 

* hT'fe&o 131 6ft^Lg|l 7 t^-f-i 

h 2 4 Oic j;or^i^ixt^^>m^^^y 

• s: y y^aotiit5 Q Hi 6cd^^->- -;i)y 

■CfeStefiEflc^JS 2 4 2 ^-f^->- • tf-A^fcttiMiafc 
EflU -r-CDft, Uv^^ h/12 4 0£U 7 h^7Ltil 

fi, l 3 2co#S, t^ABS-CBHi^ 

^teJS 1 3 2 ASAB Sfo<h hX^USi 1 2 Oc^mlffi 

@ffi2 i o twBsta^ 1 2<D±\cmv, i$&mm2 1 

2^t$l^^i?^ 1¥fl&&*B2 0 3 t>®3£-*-5 0 
BiJ^O J; -5 (c x ~tui, h v^A-peiSJi 1 2 0 i:@.^3fi 

Mi i 8^mmmtmmB.Bt^x^xm^^ri 

[0040] ±^<^7"a-fe^fi, S4(c.^-r^<>rr>^ 
M£JBi 5 o^HUTilfriEUfcJ: 5fc, m&tfj K<£>& 

Ell 6ftl^L[*]l 9fC.^^-^7^^^^rl^IEb-C. 7V^ 
■7"^ 2 4 2 ^H-it^-C^e? l^-* F 2 40t!J7ht 

2 0 0CD[*]-C*£>&|g]2 0 tC7n-r 0 IS2 0lCW\ |&*Q 

®2 o or^n^n^H^ffi^sii^Bffi^-frfcfe.^iSfiflStt 

1132 k&2<D l J— Kl 0 4^[g]^£tl-C^£o ^ 
T-^fcf&teJll 5 O^Sm^SPtiEI.^^^X'/^o 5^ 
>f T.*3£fi$teJg 1 5 o ktk&&&&m 1 3 2 ^COMO® 
JS, glfi0ll-Kl02 (iM2 0 0^«b^igLr^ 

5fc&^j&-c*i^£ft-ct>5) , ^ia.^2coy — ki 
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0 4 &TA> S -ttj:£<D&&&&XMf$ii-&o T;v X i~co 

100-500 Aosifflffc 5 , m*>w 
Txm&mr&\tmft. s &*M&&m 1 3 2 o*-— * v 

h<0 1 -3teteft6±5fc»fi3ftfcff££:fP*-SC o 

flE?i5fttf>&fls&1£v \ IS 2 or a- s -ffe&m*&<'<<< T 

10 [0 0 4 1] y-K, SAjo^OW^gffitiiJe, hv* 

ISU S 2roW<o-&«-5>ttElttti«tor$illSR$ii-6o 
5GtVh/in 2 <0tyt©i^ ZO&fiti* 1 0 0 
0-2 0 6 0A©ggffl-efe5o i*3SB£ttB 1 3 22*2 
ool|tl^w.r(Z)^>i'7'w+^lc< S <fc 5lc-?-jfui 

-wir*fca 0 mi*, y-n 04, io2<z>j?$oit 
[0042] y-Kio4ig $mw&m 132 £^ 

— VfitOiiU MTJ MR^^ Kii^ABS200 
@£3&8teJgl 1 8^^b^TSl (B££C^r — V 

1 1 8 i^ft^i-SSSKttJi lieatFe-M 
Z>« U*»U @£&&ttJl l l 8&JS!flftfatfc£«Ua 
ftt*ftiifte>ftv\, r--^jcA^, 

iaS^rF e -MnCO^o j/df-Vi/taSJ: <9 feSl/^ 1 8 
0°C(C±#$^^ o :<DiaSt\ F e -Mn^tttJi^ 

30 m&m&m 1 1 8 k<D&&&%&& tn 

£ 0 m^xmi 16,11 8co*t^^£P^-tt^^ilc 

x-Dxsm&mi i 8<o^»a^tt^i:$-frSo 

fc^rfpjtc/.cSo Lit&<2XT^—A>&ft<D%immmz.£ 
or, n^5imt4@ 118 o^:— * y h am 4 <z>&%i i 

1 9fftJ: 5tCAB S\Z*tl,Xm&(D>&mtl:JyfaKm 
1 8^fif^|tFe-Mn|^ 

[0043] is \ZTF-r&$. L^^mmmm^\t^-< 

1 Ott^ifi^ttSiKStt^ > ABSICga 

el, g^^^s i 3 2co^.*c^2 o 2 tm-^m 

Iz-f&Zk&XZZo m-lz. ^^n-fe^^fc, y- 
K 1 0 4 i g ^3ftfl£i±J5 1 3 2 ^^^fCG 1 IKiCJf^ 
^cL, a^etftjgl 1 8, 5ft@H£JBl 1 6, *5J:tl= 
50 U-Kl02HlTJ(O rerigpj (dJF^-fS- idS-C 
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[0 0 4 4] $.t£>b L-C. *«W<©*l£KMLT£*T 
[0 0 4 5] ( 1 ) ffi-^ttJ-ffia^ixfc-T*-: 9 
6liir¥fifcf&*n®&'lrU irv^[5]K(c^^ix-CV^ 

^^fcgioisii - k <t,. aniens i ©y - k_l^ 

e>n, sfjfE^^^^En^m^^^-r s <t ^ 
iKttbrffitt^tt, BitiEia.^3jiflSteJBtHftffii*.*D3fiie 

mwfo&mmm±\zm&£iriizm2<Dmti.)) — k 

A^&itLT^-Su ±fE (1) Jc|E«<0— - Ko 
( 3 ) ffJfE h >-^yV|«|g©«5SiffESoffi&ai^^rlE^.*P3S 

aMcDHiI®aSP,fcO/2:'/\ ±f£ (2) (cfdgjco-^ 
Ko 

( 4 ) ftrfE h v*^M£Jf c0BME85ffi&«5 £ fllSeil®* 
(1) (d|E«co^i/ Ko 

(5) anis h>*;mmm&i$ffim&kffitzm&mtfi 

A»e>a< i-BSE^nfc, ±f£ (l) IcfE&oD^ >y Ko 
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IE ( 1 ) KIEtttf)^* Ko 
(7) iftfBE3£S£ttJI* nlriEH^SiKtt®, ^JttHufE 

6, _tf£ (6) f^fE^^ Ko 

(s) a»ffiK*iettS,'8(HEia.^3SKttS, *sjttMia 

5, ±f£ (7) tdfE&oD^' K 0 
10 JBt^HKRB^fU ffiia&SfflM#ffiriEE3*«teS± 

ot@^$^, ±te (6) tcia^o^y Ko 
do) mmm$a&&\$im<Dmikjjfai)K mtzmumft 

(1 ) tffitt^^-y Ko 

K#mriaJ&&® £ o -CBtriE^^ r ^3gfi£tt@^e>m^ 

S«K ^ mrlS'' W T * m t^il "f ( ' BiTfS K x * 
Ko 

(12) mllEljc^i^^^ KASK®9/*ii*iffi^3' K 
30 <D— UX'&V, wifZffinV^ y h'fcmtZ^&&-—z> K^ 

IffeS, _blE (1) izf£M<z>^s> Ko 
(l 3) BtTffimi<o®K)B±f-^$ixfcS^»^-¥- 
y7"-tt**<!0S*5b(^^, grSE^EioanEy-KASffir 

^■V^ttMll^^/h, ±ffi (12) icf£ 
©cD^j/ Ko 

(14) ^2«0StE*5&^#^ ffirf£SSi<z>y-K£ 
fltIfE^.*o§t ^tt® <t fltllE K >'*;H«JS t mlt£^ 2 <o V 

40 $iifc®co^^i/^«r^L, MfE^^ yftmfcmi 

&£t3m2<Dmmk<Dmk, buis— ^ k^huie^®^ 

rttlcffiES^fcJftiStt^Sr^&^tr, _hfE ( 1 ) 
ffittro^y Ko 

(15) BufESc^^-^ K^KUtP/Sii^iK^f K 

saiE^2C0S.K*siW£KlS??^s' K4rSirte«j&*-^s' K 
^f)^it5^20lil-C'&l», ±ffi (14) [Cl£gJ 
<D^ -y Ko 

50 (l 6) SM£SiSi±5J:0!!f5 2 6oy- KtcSlgE^ixfc-lrv 
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.x[H]&g££ btc-atr. _tf£ (1) i-f£«£^— v K„ 

(17) ButesK^^i^^m^^^X'&9, mifd 

iioTftfifElgl cO^&jg^flufElfU oy - Ki^lcM* 

mssg^ff^^ii^, ±ie (i) \ztzm<D^i, K 0 

(18) HufE|^2cDy- K±IC?g/&$ftfcS&2<^9ie« 
gJS^$li5, ±IE (i 7) Kfcmo^p K 

(19) nfriE-^ K^^Mte^x^^^^b^-^^m 

O^g^®^-^^^® (ABS) tfliffEAB SK*j" 

u -c ts t£Mco saps&ffi i £ *r^- s s^ttt s y & 

my- Ka^/££ft5iitrfE&IErfc0, mTtE^^^^A 
BS^mlfE— y K<z>J$*n®-Cfc5, _LfE (l) Ki&tfceo 

(2 0) ^Wf-ffifeSixfc^-^^^St^lciK 

He _h IcBSSttfj (c 1E0: $ ftfc f*- * *D-f 5 ^ h 
/M&^ffi'&tedtSEISt^S' Kt'feot, fc&fficD-SB* 

^KOiStU-Ki, HufEKU oy — K_tJc7fi5tfc£*u 
HtrffiH**iiS^<bmigLfcfiniSaWi, flrlEflraB**ffl5J;0 
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(2 1) hUIE h^*/uWMOHftffiBitiaiSSPdSSfrlE1**i 

a«tta©BtHEa(rffi»a5<t 9 fcjt£v\ ±te (20 tea 

(22) ffirlEK&ti£&JI« ArlE@£3iKi±JB. Jsittttr 
IE h ^^A-Ki£Jg^>airifi|»SBAMi»SPI-spiB±(c*)4, 
_hfS (2 0) fcffifto^y Ko 

10 (23) ffiSEEftfflttiJB, mmfc®&&m* texxim 

ffi h ^^u(«iaS(7>MIEWffi|SES|SAS|i*JISI-5Pffi±ti*> 
5, -hie (2 0) lcmm<D^i/ Ko 

(24) atria h >-*;mmm wmm& t m^m^sm 
&m<Dmmi%mmk&mm~¥m±.ich'o ^ atrial 

iB^e>a<»cEISSnfc, ±IE (2 0) fcfStt^s' 

(25) mlfsm 1 eo3M y - KASgriaS-tEiifciESS^ 

20 £ft, gfriBs^atu^mrffifS 1 woimy - vkfft&m 

S3*fcttJB±fcS:fc. &&LTff^*ft*:, ±f£ (2 

0) I'ta&co^ Ko 

(2 6) mm?r&t&-kZKmmmmm&m<vm\k 

30 Kis mifE^^® i o T HiflE^ <-f T ^ ftfgtta 6 SSC 
^ld5>Si$ft, -leftlcioTmjfEd^eMiHtrfE^ 

fiiffi A* S^tE^ ^7^ \c tt ii e> f c f£ h > • ^ 

^ita*»5»aa:t-iss, _hiE (20) ^sa^co^y 

Ko 

(2 7) fufElrc^9--5' Kj6SBtl|Jl9/*ii*-iK^5' K 
O-gn-efe^, BiIfE|jc^9^^ KA^^^«$ft, 

IE (2 0) ^fE^O^y Ko 
40 (2 8) WfclSi««(SJtB±t-»5fiR$ftfc*^te»^-r 

HtrfE^lco^my-K^tfi 
lE^^iy^W^Bi^^Sftfc, ±l£ (2 7) (cfE 
^cO^j/ Ko 

(29) mtzmi&£v%2<Dv-hicmffi£ftfc±>' 

felc^tf, ±fE (2 0) (Cffitt©^^ K 0 
(3 0) 85ffiStS^l«>3tS»»3iiR@-efc?). fltilE 

^ioy-K^Hfii£Mi^^±^ffM$ft, fifrfie^ 
2 <d y - K±^jg^ $tifci2 (Dmw&x.&miB % * e> 

^ftfwio-CgyfE^l^^Xi^HlifS^l^ 
50 y — KJCS9, mifE K>-^.^^a«riioTHfrlE^2 0 



(13) 
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y - k t mtm 2 <Dmmm ^icms mw&&fti&fli 3 n 

*>, ±f£ (2 0) Kfctttf^S' h% 
(3 l ) mrfd— 5/ K^^fe^r'^^^^^^-^^^ 

O^ffii^DS-t-^^^^S (ABS) tfiirfEAB Sic** 

BugE^^^ymgp^ffi^^oijcmi^^ 

BS^hIjIE— 3/ K<Z>l*.*niE _hl£ (2 0) (cf£i& 
<D^y K 0 

[ill ^B^tcJ:6SiA^MT J MRgr&^i/K 

^-f-B&^a y#^X'&Z>* 
[1312] £^9^L7h#cfi^H 1 Of^^^ • K 

[H3] *I^(DMTJ MRIrc^9^y KiSBaS^^ 
[@4 ] ^ COM T J MR ffi& 9 — i' h > A- 

^ t 1 - >y & -r m X h 5 o 

[IE! 7] .^^iOSii^MT J M RinilX 9 ^ KtOjjSl 
[H8] ^^CQigJA^MT J MRltlt^^ KcD$i 
[H9] *«W<7?ffiii^MT J MR!je&9^' Ktf>§4 
[Ell 0] ^^<£>ig^MT J MRSc5e9^s' K« 
[[*1 1 1 1 fc&W&m&Z+MT J MRgrc&9 KO 
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[Hi 2] *I^OIiA^MTJ MRIje®9^;' K*7> 
[[§113] *^^M^MTJ MRf>c$i9 — y h''D 
[Hi 4] *«WOIii^MT J MR§c&9^;y Kco 

$t ft* t y y&^-r m xh s , 

[Hi 5] ^WcO^iA^MT J MRScEe9^5' 
ft** f- v -f&itfrm XhZo 

10 [il6] *^OiiA^MTj MRgt$E9^S' KO 

[Hi 7 ] *5SW60ffiiA^.MT J MR^^^ 

[Hi 8] *«^(Z)iii^MTJ MRirc&9 — s/ K<Z> 

[Hi 9] ^^Offi^MTJ MR^>9^^ K<£> 

20 [.fiF#cD&^] 

i o o m% v >-^.^m^ 

i o 2 mx y — k 

i o 4 sim y — k 
i i o *mt$/i** 

112 f>"/u- h@ 
1 1 6 S3fcfi£t£Jg 

118 mm&m&m 

i 2 o ^ h is^fcrnvtm 

i 3 2 fcfrmmm (g&&B£&jg) 

30 1 3 4 =3r * y ~fM 

1 3 o ±&m.m*? y? 

1 5 o s^Txmmtem 
i 6 o mm 

2 0 0 ^.*0ffi 

2 0 2 4fe*Q&ft 

2 0 6 ffiffi&ft 

2 0 8 IfiSfttt 

2 10 mil 
2 1 2 



(15) 
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[il6j 



(16) 
[017] 
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